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Abstract: This paper explores what it means for a business school to embed systems 
thinking and sustainability into the curriculum by looking at both the application of 
systems thinking to the design of sustainable programmes and the teaching of system 
thinking to support understanding of sustainability. Although programmes that include 
systems thinking and sustainability as “bolt ons” are becoming more common, how these 
may best be integrated throughout the curriculum is still largely unexplored. In this paper, 
curriculum design is viewed through the lens of Stafford Beer’s Viable System Model; 
viewing the management curriculum in this way emphasises the essential interconnectedness 
of the subject matter rather than its reduction into blocks of knowledge that are containable 
within standard size teaching modules. Merely recognising the interconnected nature of 
management knowledge does not go far enough, though, and there is a complementary 
need to equip students with approaches for describing more complex and pluralistic views 
of the world and to address such complexities. In this paper, the specification of a module, 
underpinned by Flood and Jackson’s System of Systems Methodologies, that might serve 
to achieve these ends by introducing business students to a range of systems approaches is 
discussed. The challenges that realizing such an undertaking in practice might involve are 
also reflected on. 
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1. Introduction 
The debate about the role of business schools (used throughout this paper as a catch all term for 
deliverers of management education in the higher education sector) in society is a recurring one  
(see, for example [1,2]) and the recent financial crisis brought a new dimension to the debate [3,4].  
As business schools educate the CEOs and managers of organizations that, through their operations, 
have effects that fundamentally impact on ecological, economic and social sustainability, it seems 
logical that the role of business schools should reflect a concern for sustainability in its broadest sense. 
Indeed, it has been suggested that ethics and sustainability should become core threads running through 
the curriculum in business schools [5] but there are “genuine concerns about business schools and their 
inability to come to terms with the sustainability agenda, despite different initiatives to nudge them 
towards that direction; society and social issues mean little or nothing in mainstream business education, 
which is unashamedly steeped in the narrow pursuit of economic performance” [6]. Cross-cultural 
theories of management might suggest that such an orientation is a consequence of the top ranking 
business journals all being published in the US and dominated by scholars based in the same country, 
and research into textbooks used in business schools also shows an Anglo-American dominance [7–9]. 
Consequently, notions of the transformational, achievement-oriented and personally rewarded leader 
abound while more systemic versions of management are scarcer; a popular, early exception being the 
work of Senge [10] on the learning organization. In the last five or so years, much work has been 
undertaken in the areas of responsible management education [11–14] and critical management 
education [15–19] although both are still largely represented in the curriculum as an alternative 
perspective or a beyond the mainstream view. 
With relatively few exceptions, e.g., [20–24], systems thinking does not seem to have impacted on 
higher education in general and business schools and graduate schools of management in particular, 
despite it being well established [25–32] that systems thinking has much to contribute to sustainability 
discourses and applications. Increasingly, though, there is recognition that systems thinking provides a 
theoretical basis for discussions about sustainability and that both should command a place in the 
business school curriculum. Barter and Russell [33] analyse two key United Nations publications, Our 
Common Future [34] and the 25 year update of Resilient People: Resilient Planet [35], which, they 
argue, bring forward understanding of systemic thinking and responsible leadership. In highlighting 
“the key protagonists for enabling sustainable outcomes as business leaders and corporate strategists” 
who should “accept new responsibilities, as are congruent with an expanded understanding of the 
impact of organizational actions on a systemically interconnected world” [33], Barter and Russell 
place systems thinking prominently in the management education curriculum. In similar vein,  
Zsolnai et al. [36] redefine the roles and duties of management and management education to include, 
amongst other priorities, sustainability and holistic problem solving. 
In light of the above, it may be surmised that, if business schools are to come to terms with the 
sustainability agenda, they need to embrace a more systemic perspective. Such a change would require 
a holistic understanding of the concept itself (there are many ways of being systemic) and also the 
questioning of what sustainability means from different perspectives. Indeed, Wals and Jickling [37] 
suggest that sustainability as a concept is “flawed” and that recognizing this is important since “Students 
must be in the position to examine critiques of scientism and technical rationality, and related life styles. 
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If our universities and colleges do not facilitate this, then they basically fail to involve them in one of 
the biggest political challenges of our time” (p. 223). Hence, it is important to recognize that systems 
thinking and sustainability are both conceptually problematic and, consequently, to deeply embed such 
concepts in a business school curriculum is no easy challenge. If business schools are to really engage 
with this challenge then they need to understand systems thinking and sustainability in theory and 
practice by not only teaching about both but also applying the theory to their own operations.  
This paper initiates an exploration of what it means for a business school to embed systems thinking 
and sustainability into the curriculum in a dynamic environment that is currently exploring what both 
mean. The focus is primarily on using systems thinking to understand and, if deemed desirable, 
achieve sustainability as it is assumed that the former is a necessary prerequisite for the latter. It is 
recognised that there are many aspects of “being systemic” that a business school might address but, 
given that the scope of this paper is already broad, some of these are, for pragmatic reasons, being 
regarded as beyond its scope. For example, it is recognized that the question of how business schools 
deliver is an important issue that impacts on sustainability but it falls outside the scope of this paper; 
although the work of Bawden et al. [38] on pedagogy is acknowledged as being particularly relevant. 
It is realized that this paper could be criticized for being too partial in focus while, at the same time, 
being criticized for being too ambitious in seeking to look at both the application of systems thinking 
to the design of programmes and the teaching of system thinking to support understanding of 
sustainability. It is believed that the two are too intimately entwined to focus on one and not the other 
and this should be evident if these concerns are summarily discussed: 
 The design challenge 
It is increasingly acknowledged that it is not sufficient to adopt a reductionist rationale to programme 
design and merely “bolt on” subjects in response to unfolding events [39]. This is particularly the case 
with respect to the teaching of ethics and sustainability where there is a need to inculcate a capacity in 
students to look holistically at business and ask questions about whether business is “doing the right 
things”. Paul Danos, dean of Dartmouth College’s Tuck School of Business, refers, in recognition of 
such a need, to the development of “deep courses where students are forced into that skeptical mindset 
of truly questioning…” [3]. Although programmes that infuse such thinking skills throughout the 
entire curriculum are becoming more common, how such integration may be achieved is still a largely 
underexplored area. In this paper, this issue is primarily viewed through a design lens although 
alternative lenses, such as the political, are considered highly relevant. 
Business schools bring together academics from different disciplinary backgrounds ranging from 
the so-called “hard” disciplines [40] which seek to build knowledge cumulatively based on the 
scientific method, to the “soft” which are more focused on critiquing existing knowledge and paradigm 
plurality [41]. Non-specialist undergraduate business management programmes, postgraduate programmes 
such as the MBA, and masters in management which cover multiple functional areas of business are 
where such disciplines collide often resulting in a theoretical and political minefield which students, 
very often confused by the variety of different paradigm perspectives, are expected to negotiate. To be 
clear though, it is not merely a superficial truce, involving the artificial integration of different subject 
areas, that is required for the sake of simplicity; rather, the need to expose contrasting, even 
conflicting, perspectives, to recognise that even what counts as valid knowledge may be contested, and 
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to do this in a way that is meaningful for both students and staff. Systems thinking has the potential to 
bring such understanding about but acceptance that systems thinking should have such an elevated 
position, some might argue, when space in the curriculum is hard won, not only with academic 
colleagues but also with students [42,43], is not easy to establish. Atwater et al. [21] reflect on this in 
terms of the systems archetype, the tragedy of the commons, with the limited resource being credit 
hours and recommend that systems be introduced in a required class early in the curriculum and 
students should then be encouraged or required to apply them in subsequent modules in other 
functional disciplines. A similar approach to Atwater et al. is suggested in this paper and this leads to 
the second issue of this paper, what to include in a module on systems thinking and how to embed 
learning from such a module throughout the curriculum. 
 The curriculum content challenge 
It has been argued that the nature of the business and management curriculum masks the essential 
interconnectedness of the subject matter [44], overemphasising the analysis of individual parts of firms 
at the expense of an appreciation of the integrative nature of organizational systems as a whole [45]. 
As a consequence of such a silo-based approach, there is a danger of the partial and narrow analyses of 
complex problems [46], amenable to simplistic solution-seeking. However it can be argued that simply 
recognising the messy systemic nature of problems [47] does not go far enough and it also needs to be 
acknowledged that such problems are open to multiple interpretations about their causes, consequences 
and possible solutions. The inclusion of systems thinking in the curriculum should enable students to 
move beyond questioning unitary interpretations and describing more complex and pluralistic views of 
the world, to enabling them to express their own personal concerns rooted in their local contexts and 
equip them with approaches to address such complexities. 
Atwater et al. argue that “…people must be trained in the principles, concepts, and tools of systemic 
thinking in order to understand and work effectively with and within complex social systems.” [21]  
(p. 13) and focus on causal loop mapping [48], a process whereby a visual representation is produced 
of how the variables in a system are connected, as an important approach in enabling understanding of 
how structure drives behavior. Such an approach is a particularly relevant technique when it comes to 
environmental management and sustainability but there is a wider range of systems approaches which 
are concerned with forms of complexity other than structural, such as economic, political and social 
complexity. Indeed, this wider range of approaches demand attention if Atwater et al.’s own ambition 
is to be realized and, in this paper, a module that serves to introduce business students to a range of 
systems approaches is described. 
It should be clear from the above, that this is an exploratory paper and it is intended that the 
concerns that are raised will be the subject of further work. In the next section, discussion will be made 
of the use of viable system theory [49–51] for the design and management of curriculum content and 
an overview provided of a module on systems approaches. 
2. Utilizing Systems Thinking in Curriculum Design 
If the potential for systems thinking in the business school context is to be realized its practical utility 
needs to be demonstrated; curriculum design represents an opportunity to do this. Stafford Beer’s [49–51] 
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Viable System Model (VSM) is presented as a “thorough working out of ideas from the science of 
organisation, or cybernetics” [52] (p. 87) but can the VSM be meaningfully applied to programme 
design? Can programmes be designed to be sustainable learning systems in themselves, capable of 
responding to changes in their environments that could not be foreseen at the point of creation? 
Figure 1. A programme portrayed as a viable system. 
 
Programmes are multi-dimensional in nature and should be viewed holistically (as an emergent 
whole—the programme) rather than simply being seen as the sum of the parts (a collection of modules). 
A systems perspective acknowledges that one module will be limited in terms of what it enables 
students to see, but a programme that is informed by systems thinking should facilitate, through its 
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design, students’ ability to learn by reflecting on the links between the parts (modules) in order to 
better understand multi-dimensional issues, such as how to balance development with sustainability, 
that are beset with multiple interpretations. The conceptualization of a programme in this way focuses 
attention on how learning “spaces” [53] can be created in which both students and staff are encouraged 
to focus on the differences and links between modules. 
The need for integrating mechanisms is not the only concern in programme design. The sustainability 
of programmes and their ability to remain relevant and current suggests a concern for content 
management particularly given the dynamic and changing nature of management knowledge. The logic 
of the VSM suggests that a programme should be viewed as a structure of unfolding complexity: with 
different levels of recursion, for example, from the university to the module level and each level absorbs 
variety from its local environment accordingly. This is important because the VSM is fundamentally 
based on the notion of maximum autonomy of the parts within the cohesive whole which in such an 
application is accommodating of dynamic and flexible approaches to content and teaching reflecting 
the different paradigmatic assumptions and approaches within subject areas. 
Focussing at the programme level, the “system in focus”, Figure 1 sets out the necessary functions 
(Systems 1 to 5 which are Operations, Co-ordination, Control, Development, and Policy) and 
communication flow/feedback loops between these: 
 System 1, Operations, activities directly relate to the system’s reason for being. In Figure 1 the 
Operations are the modules that make up the programme. Each of these has its own localized 
management or module leaders and own localized relations with the outside world (for example 
the accounting and finance module leader is expected to interact with practitioners and academics 
in that profession). The only restriction to the autonomy of System 1 (the module) is the 
requirement that it function as part of the whole (the programme) and the module leader would 
receive confirmation of their goals and objectives from System 5 (the programme committee), 
refined into targets (learning objectives), to ensure that they are complementary to the objectives 
of the wider systems (the programme and beyond) of which they are a part. 
 To ensure that the modules are not destabilized by the others acting in a silo way (for example, 
duplication of content and balance of assessment methods) the modules are Co-ordinated by 
System 2 (multiple co-ordinating mechanisms including the informal, e.g., coffee shop chats 
between module leaders, and formal, e.g., programme committee meetings). 
 The modules are intermittently subject to audit by System 3* (the programme leader) and 
routinely report on performance to System 3, Control, which is also responsible for reviewing 
budget proposals and allocating resources in accord with current policies and priorities. 
 System 4, Development, brings together the programme leader, the marketing team and 
strategic development unit to synthesise internal information with information about the wider 
environment of the programme such as benchmarking against other institutions’ offerings. 
System 4 must have a good grasp of what is going on internally if it is to capture relevant 
external information. If a rapid change or response is required then information is channeled to 
the Control function (programme leader) or if there is information that is longer term in nature 
then this goes to System 5, Policy (the programme committee). 
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 System 5 formulates policy on the basis of information received from System 4 and 
communicates this downward through System 3 for implementation. System 5 (the programme 
leader representing the programme committee) must also articulate the identity and purposes of 
the programme to the wider system (the programme portfolio) of which it is a part. 
It may be deduced from the above summary that the VSM balances a variety of competing pulls on 
any system; not only top-down versus bottom-up but also the internal demand for balance, System 3, 
with the outward and future oriented pulls expressed through System 4. 
The above example demonstrates that it is possible to use the VSM as a heuristic device; to 
encourage critical thinking about how programmes and modules are designed and managed, especially: 
 ensuring the appropriate engineering of variety [54] e.g., that the programme leader focus on 
information relevant to the whole and does not get overwhelmed by detail at the module level 
while giving autonomy to the parts (modules and their leaders) to ensure that decisions are taken 
at the most appropriate level; 
 considering necessary co-ordination mechanisms, integrative spaces and information flows; 
 establishing the distinctiveness of the programme through a strong awareness of the identity of 
the whole. 
It is also worth noting that if a university has multiple campuses where it offers its programmes, 
perhaps at home and overseas, then it may also be useful to see System 1 parts as different locations in 
which the programme is offered as this ensures that attention is paid to local conditions/cultures. 
3. Systems Thinking as Curriculum Content 
In this section a module will be described which aims to educate business school students in the 
concepts, methodologies and commitments of systems thinkers in order that they might better understand 
and work effectively for sustainability with and within complex social systems themselves. 
The content and form of such a module is driven by the definition of appropriate learning outcomes, 
such as to: 
 promote the need for a systems approach through their reflection on important complex issues 
such as sustainability not only in theoretical terms but also their own experiences of “messes” [47]; 
 apply different systems methodologies and to be aware of their acceptability and utility in 
different contexts of application; 
 appreciate the partiality of any approach. 
In delivering such a module, attention would have to be given to providing a map of the systems 
terrain which enlightens rather than confuses; to this end, Jackson’s [55] extended version of Jackson 
and Keys’ [56] “system of systems methodologies” (SoSM) (see Figure 2) can be usefully employed. 
Such a simplified “map” is a useful teaching device at the start of such a module but once students get 
deeper into systems thinking its limitations become increasingly evident and they may be encouraged 
to critique it. The framework illustrates that problems cannot all be typified in the same terms and whilst 
it may be viewed as being able to contribute to real life problem solving it does not represent real life. 
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Figure 2. A version of the system of systems methodologies with example approaches. 
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Participatory Appraisal 
of Needs and the 
Development of Action 
The SoSM enables the range of systems approaches, reflecting different paradigmatic underpinnings, 
to be appreciated and these are summarised here: 
 The first attempts to apply systems ideas to problem solving began about the time of the Second 
World War, with approaches such as operational research, systems analysis and systems 
engineering (collectively referred to as the “hard systems approaches” reflecting their positivist 
underpinnings). These approaches may be useful in contexts where optimizing the effectiveness 
and efficiency in achieving agreed goals is paramount [55]. 
 Drawing heavily on Forrester’s work on System Dynamics [57], Senge [10] presented Systems 
Thinking as an approach for enabling managers to understand how structure can drive system 
behaviour thus enabling managers to understand how a system comes to be in its present state (such 
an approach has been used to significant effect in public policy work, see for example, [58,59]).  
 Lean Systems Thinking (LST), for example [60], focuses on eradicating failure demand and 
improving the ability of the system as a whole to enhance the customer experience. LST 
emphasises the need to create an evidence base and impetus for change by working through the 
stages of “check” (understand the organization as a system), “plan” (identify levers for change), 
and “do” (take direct action on the system). 
 Strategic Assumption Surfacting and Testing (SAST) [61] relinquishes the functionalism of hard 
systems thinking for a more interpretivist orientation and the ill-structured nature of problem 
situation is explicitly recognised. SAST is concerned with “wicked problems” (characterised by 
interconnectivity, conflict, and uncertainty) debated from opposing perspectives and culminating 
in their resolution through a higher level of understanding.  
 Critical Systems Heuristics (CSH) [62], following the work of Churchman [63], is concerned 
with identifying and addressing organizational and societal inequities brought about through the 
exclusion of certain stakeholders from decision making processes. The value assumptions which 
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lead to such exclusionary behaviour are often presented as given hence CSH seeks to expose them 
to question. Thus, this approach offers a more critical and potentially emancipatory perspective. 
 Participatory Appraisal of Needs and the Development of Action (PANDA), Taket and White 
[64] established the nature of intervention in postmodern form. This approach emphasises 
multiple interpretations of the world, being tolerant of difference and the importance of being 
responsive to what is achievable at the local level. 
Merely having a good understanding of the systems methodologies is necessary but not sufficient 
for good systems practice as developing a deep appreciation of the underpinning philosophy, 
encapsulated in three commitments [55], is equally, perhaps more, important: 
 critical awareness relates to the critique of the different systems methodologies and social 
awareness of the societal and organizational context; 
 improvement relates to the achievement of “something beneficial” reflecting a circumspect 
aspiration in the light of the postmodernist challenge to the notion of universal liberation; 
 pluralism recognizes the need to work with multiple paradigms without recourse to some 
artificial “unifying” metatheory; the ability to use methods disconnected from the paradigm of 
their genesis but with an awareness of the paradigm that they are being used to serve, and  
the existence of other ways of being pluralistic, for example Mingers and Brocklesby’s  
multi-methodology [65]. 
To become systems thinkers requires students to not only understand the commitments but also to 
be able to practise them when studying other disciplines and also in their own contexts. Such a 
requirement is similar to that addressed by Giving Voice to Values (GVV) pedagogy [66–73] and 
learning may be derived from this. The focus of GVV is essentially systemic with faculty members 
“guiding a discussion of feasible applications of the core principles of their respective disciplines and 
on knowing how to act in a responsible way in a given context” [73] (p. 59). Such a focus is similar to 
that of Grey, Knights and Willmott [74] (p. 100) who argue that a critical approach should start with 
the students’ own lived experience and this might be regarded as fundamental to the design of the 
assessment on any systems-based module or programme. Schwandt’s work on integrating learning 
with sensemaking [75] (p. 189) may be drawn on in requiring students to describe their own problem 
situations, which forces them to reflect on their experience of complexity. Given the multicultural nature 
of the student body of many business schools, much may be learnt through this process of reflection 
about the practical applicability of systems methodologies in different contexts. For example, a group 
might question whether rich pictures, a technique used in Soft Systems Methodology [76,77], would 
be acceptable in religions that declare that there should be no portrayal of a person’s image. 
In describing their own situations, students are required to think about what they are prioritising and 
what they are down-playing in order to justify their choice of methodology (of course, theoretically 
this might be done through the SoSM). Although such a form of module assessment may focus on the 
application in detail of one systems methodology, it also gives students the opportunity to recognize that 
once they have used a methodology there may be a need to shift to another; enabling understanding of 
the demands of complexity and pluralism to be demonstrated. Systems thinking sees value in all the 
different developed and emerging systems approaches, viewing them as a complementary set, capable 
of being used in combination to address the real world complexity, heterogeneity, ambiguity and 
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paradox that means that no one approach alone is sufficient to address. A multi-methodogical approach 
is advocated to cope with complexity that is inevitable when addressing grand challenge issues such as 
sustainability. Such an approach therefore utilizes a variety of developed and emerging systems 
approaches and methodologies that are based on opposing paradigms. The contradictory nature of their 
underlying philosophical assumptions means that they cannot simply be integrated so the approach 
seeks to manage paradigm diversity by encouraging them to confront one another on the basis of 
“reflective conversation” [78,79]. No methodology is allowed to escape unquestioned because it is 
continually confronted by the alternative rationales offered by others. The preferred way of working [80] 
is to observe a continuous commitment to methodological pluralism by working with “dominant” and 
“dependent” methodologies in creative combination. For example, CSH and SSM might be used in a 
complementary and iterative way to decide, firstly, who ought to be involved in a particular 
intervention and to bring that group together to explore the problem situation and, secondly, this might 
then involve further boundary critique and questioning of who ought be involved as SSM supports 
stakeholders in seeing different parts of the problem situation. Pollack [81] calls this a “parallel” approach 
to multi-methodology as opposed to a “serial” approach. Working with seemingly incommensurable 
methodologies in this way (CSH having emancipatory underpinnings which contrast to the 
interpretivist underpinnings of SSM) goes some way towards mirroring the challenges of paradox and 
contradiction inherent in the messy and multi-faceted problems of the real world and using a range of 
theoretical perspectives to reflect on practice. There is a rich stream of literature that provides useful 
instruction on the challenges that such a critical form of systems thinking and practice brings (see for 
example, [82,83]). 
4. Reflections 
“A significant obstacle to sustainability becoming more embedded into the business school ethos is 
that a major mind-shift away from academic traditions is required for this to become a reality” [6]. 
The idea that accepted dominant modes of thought and practice should be challenged is central to a 
systems approach. Embedding a systemic approach in the curriculum represents an opportunity to not 
only challenge students to be critical but also for faculty to challenge themselves to be critical about 
being critical (following [84,85]). How far are faculty prepared to be critical of their own academic 
paradigm and associated practices? The process of questioning what is acceptable may lead to far 
greater awareness of where the boundaries lie, what is amenable to change and what is not, which 
highlights the relevance of the political lens. Such considerations extend beyond the local faculty 
context to, in the UK, the external examiner (an academic at another institution who is responsible for 
assuring the academic quality of a module or programme) and professional accrediting bodies who can 
be either a major facilitator of or impediment to change. It is intended that further work will look 
through a political lens at the issue of how negotiations are managed about what is regarded as relevant 
knowledge for inclusion in the business school curriculum and the consequent inclusion, or not, of 
sustainability and systems thinking.  
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5. Conclusions 
In this paper, the argument was advanced that sustainability and systems thinking must be regarded 
to be a complementary set; concern for one without the other is necessary but not sufficient. Systems 
theory provides the theoretical basis for discussions about sustainability and sustainability provides an 
important concern of practical relevance for systems thinking. To understand the implications of 
embedding either in the curriculum is no small feat and it is necessary to not merely seek to “bolt on” 
these subjects to the curriculum but rather to apply the logic of both to our own endeavors. This paper 
initiated such an undertaking by exploring what it means for a business school to promote a concern 
for the sustainability of programmes through the application of systems thinking to their design. In this 
paper, curriculum design was viewed through the lens of the VSM. Viewing the management curriculum 
in this way, emphasises the essential interconnectedness of the subject matter rather than the reduction 
of the curriculum into blocks of knowledge that are containable within standardized teaching modules. 
Merely recognising the messy systemic nature of management knowledge does not go far enough, 
though, and it was recognized that there is an associated need to equip students with approaches for 
describing more complex and pluralistic views of the world, and enable them to address such 
complexities. In this paper, the specification of a module that serves to introduce business students to a 
range of systems approaches was described. Learning from such a systems module might feasibly be 
enthused throughout an entire programme as it is carried through to other modules by requiring students 
to view the functional areas of management in holistic terms. It is recognized that the recommendation 
for systems thinking to occupy such an elevated position in the curriculum heralds a mind-shift, and 
although programmes that include systems thinking in the curriculum are becoming more common, 
programmes that infuse systems thinking throughout the curriculum are still rare and how this might 
best be achieved is still largely unexplored. Finally, it was proposed that, if a more holistic and searching 
approach to business and management issues is to be achieved, it is necessary that the negotiation 
between faculty, students and other stakeholders, such as those responsible for ensuring the quality of 
management education programmes, be viewed through a political lens as such negotiations focus on 
the question of what is regarded as valuable knowledge and what is not. In conclusion, this paper takes 
up the challenge of addressing what is required for a concern for systems thinking and sustainability to 
be embedded in business schools; as a result of this exploration it should be recognized that this is a 
grand challenge that needs to be pursued, to quote Churchman [63], in a collective “heroic mood”. 
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